generating glutamatergic V2a-interneuons. In LMO4;SCL compound mutant embryos, V2a-interneurons increase markedly at the expense of V2b-interneurons. We further demonstrate that LMO4 nucleates the assembly of a novel LIM-complex containing SCL, Gata2 and NLI. This complex activates specific enhancers in V2b-genes consisting of binding sites for SCL and Gata2, thereby promoting V2b-interneuron fate. Thus, LMO4 plays essential roles in directing a balanced generation of inhibitory and excitatory neurons in the ventral spinal cord. Neural crest cells (NCCs) give rise to all parasympathetic motor ganglia. Several trophic factors have been identified for survival of parasympathetic ganglia, but the detailed source of these factors remains unclear. To address this problem, we focused on the development of the NCC-derived otic ganglion. Using the Hoxa3-Cre/ ROSA-EYFP genetic lineage reporter, which labels rhombomere 6 (r6)-derived NCCs, we found that the otic ganglion originates from r6. The otic precursors initially migrate toward the third branchial arch (ba3), and pass through the epibranchial placode-derived cells (petrosal ganglion) in ba3 before migrating into the more rostral ba2. This NCCplacode interaction suggests that placodal cells may be important for the migration, differentiation, and/or survival of NCC-derived otic precursors. To test this hypothesis, we analyzed Neurog2 −/− embryos, which show a significant decrease in neurons of the petrosal ganglion. We found that this placodal defect caused an 80 reduction in the number of neural precursors in the otic ganglion. To elucidate the underlying cause of this defect in Neurog2 −/− embryos, we placed the Hoxa3 lineage reporter in the background of Neurog2 −/− embryos and followed the fate of r6-derived NCCs. We show that NCCs delaminate normally from the dorsal r6, but undergo apoptosis midway to the petrosal ganglion, thus failing to reach their proper target area in ba2. These results suggest that placodal cells provide non-cell autonomous signals required for survival and/or migration of neural crest-derived parasympathetic motor ganglia. During mammalian inner ear development, the generation of prosensory, proneural and nonsensory lineages from multipotent progenitor cells located within the otocyst requires distinct molecular programs that are spatio-temporally coordinated to give rise to mechanosensory hair cells, neurons of the cochleovestibular ganglion (VIII cranial nerve), and nonsensory cells respectively. While some of the genes that specify the hair cell lineage have been identified, factors that are sufficient to induce a neuronal fate are unknown. Here we show that nonsensory epithelial cells within the cochlea can be induced to develop as neurons through ectopic expression of the proneural basic helix-loop-helix transcription factors Neurog1 or NeuroD1. Moreover, since the high-mobility-group type transcription factor Sox2 is expressed in otocyst proneural cells and, later, in cochlear ganglion neurons, we utilized both gain-and loss-offunction studies to examine the role of Sox2 in cochlear neuron formation. We show that ectopic expression of Sox2 is sufficient to induce a neuronal fate in nonsensory epithelial cells. Moreover, cochlear ganglion neurons were absent in Sox2-deficient cochleae, indicating that Sox2 is also required for neuronal formation. Our data indicate that Sox2, Neurog1 and NeuroD1, are all sufficient to induce a neuronal fate in otocyst-derived cells, demonstrating that nonsensory regions of the developing cochlea retain neurogenic capacity at least through the early postnatal period. These results suggest that spatiotemporal regulation of transcription factor expression plays a key role in the development and patterning of the inner ear.
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